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(54) SECRET IMAGE DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hand-held secret image 
display which enables only an operator to observe secret video 
without letting others view it and enables the operator to observe 
bright images over the entire surface of a display screen without being 
influenced by shaking of the hands. 

SOLUTION: This device is equipped with a display element 5 which 
displays video, a projection optical system 6 which projects the video, 
and a reflection type diffusion hologram screen 1 which is arranged at 
the image formation position of a real image projected by the 
projection optical system 6 and has specific directivity and meets a 
conditional inequality (1) of 0.01<Y/D<2.7 so that when the operator 
uses the device in a hand, the video displayed by the display element 
5 is guided to only the pupils of the operator 7 without being guided to 
other's pupils. Here, D is the observation distance from the diffusion 
hologram screen to the eyes of the operator when the operator uses the secret image display device 
holding with hands and Y is the diameter of an observable area. 
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^NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] Have been arranged in the image formation location of the display device which displays an image, the 
projection optics which projects said image, and the real image projected by said projection optics. When an operator 
uses it, having had the diffusion hologram screen of the transparency mold which has predetermined directivity, or a 
reflective mold, and having had by hand The secrecy nature image display device of the hand carry type characterized 
by enabling it to lead the image displayed on said display device only to this operator's pupil, without leading to the 
pupil of others other than this operator. 

[Claim 2] The secrecy nature image display device according to claim 1 characterized by satisfying the following 
conditional expression (1). 

0.01<Y/D<2.7 .... the observation distance from a diffusion hologram screen in case an operator uses a secrecy nature 
image display device as for (1), however D, having by hand to an operator's eye, and Y are the diameters of an 
observable field. 

[Claim 3] The secrecy nature image display device according to claim 1 or 2 characterized by satisfying the following 
conditional expression (4). 

0.3 < theta< 54.0 degrees .... (4), however theta are the mesial magnitude half width of the diffusion property in the 
angular dependence of a diffusion hologram screen. 

[Claim 4] The secrecy nature image display device according to claim 1 to 3 characterized by satisfying the following 
conditional expression (7). 

0.3 < delta< 54.0 degrees .... (7), however delta are include angles of the sense from which the diffusion property in the 
center position of a diffusion hologram screen serves as max, and the sense from which the diffusion property in a 
surrounding location serves as max most to make. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hand-held secrecy nature image display device. 
[0002] . 

[Description of the Prior Art] If there is a request of wanting to observe the image of the confidential information 
displayed on image display sides, such as a cellular phone, a Personal Digital Assistant, and an ATM machine of a 
bank, in recent years, without others' seeing and this can be realized, use under the presence of the public in an electric 
car etc. can be performed in comfort. 

[0003] As a conventional secrecy nature image display device for filling such a request For example, by projecting an 
image on the reflective mold diffraction hologram screen 21 which makes directivity give and diffract from projection 
equipment 22, as shown in drawing 15 As Operator A can see a display image and does not have a display image 
looked at by others other than Operator A, the image display device which made it possible to perform high image 
observation of secrecy nature is proposed in JP,5-88020,A. 
[0004] 

[Problem(s) to be Solved by the Invention] by the way, the thing which the observable range moves by blurring etc. in 
using the image display device of hand carry types, such as a cellular phone and a Personal Digital Assistant, — an 
image — a mole cricket „**?***„ hard — it becomes. However, the ATM machine of a bank as shown in drawing 16 
etc. is equipped with the large screen compared with an operator's face, and an image display device given in the 
above-mentioned official report is aimed at the image display device installed in the predetermined location for it. 
Since it is made by others B who are standing behind Operator A for the purpose of solving the problem of looking into 
the high individual humanity news of secrecy nature and the screen is always being fixed, even if it carries out blurring, 
it is not proposed about the conditions for not affecting observation. 

[0005] Moreover, the concrete conditions for acquiring a bright image all over the display screen are not clearly shown 
in the publication of the above-mentioned official report. For this reason, in the image display device with which the 
above-mentioned official report was indicated, when the use effectiveness of light is low, in order to acquire a bright 
image, power consumption needs to establish the bright, comparatively big light source. However, in the image display 
device of hand carry types, such as a cellular phone and a Personal Digital Assistant, since there is fixed constraint in 
power consumption or the capacity of a light source component, the light source cannot be made bright and a display 
image cannot be observed under the bright illumination light. 

[0006] And the concrete conditions for maintaining secrecy nature and actually observing an image are not primarily 
shown in the above-mentioned official report clearly. For this reason, even if it constitutes the image display device 
indicated by this official report, a spreading effect with efficient directivity is not acquired and uniform image 
observation cannot be carried out on the whole display screen surface. 

[0007] It is made in order to solve the trouble of such a conventional technique, only an operator can observe an image 
with secrecy nature, without others' seeing, and this invention aims at offering the secrecy nature image display device 
of the hand carry type in which bright image observation on the whole display screen surface is possible, without being 
influenced by blurring. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the secrecy nature image display 
device by invention of **** 1 Have been arranged in the image formation location of the display device which displays 
an image, the projection optics which projects said image, and the real image projected by said projection optics. When 
an operator uses it, having had the diffusion hologram screen of the transparency mold which has predetermined 
directivity, or a reflective mold, and having had by hand It is characterized by enabling it to lead only to this operator's 
pupil, without leading the image displayed on said display device to the pupil of others other than this operator. 
[0009] Moreover, the secrecy nature image display device by invention of **** 2 is characterized by satisfying the 



following conditional expressi on (1) in invention of **** 1. 

O.0KY/D<2.7 .... the observation distance from a diffusion hologram screen in case an operator uses a secrecy nature 
image display device as for (1), however D, having by hand to an operator's eye, and Y are the diameters of an 
observable field. 

[0010] Moreover, the secrecy nature image display device by invention of **** 3 is characterized by satisfying the 
following conditional expression (4) in **** 1 or the 2nd invention. 

0.3 < theta< 54.0 degrees .... (4), however theta are the mesial magnitude half width of the diffusion property in the 
angular dependence of a diffusion hologram screen. 

[001 1] Moreover, the secrecy nature image display device by invention of **** 4 is characterized by satisfying the 
following conditional expression (7) in either of the invention of **** 1-3. 

0. 3 < delta< 54.0 degrees .... (7), however delta are include angles of the sense from which the diffusion property in the 
center position of a diffusion hologram screen serves as max, and the sense from which the diffusion property in a 
surrounding location serves as max most to make. 

[0012] 

[Embodiment of the Invention] An operation of this invention is explained in advance of explanation of the example of 
this invention. Drawing 1 is the property Fig. of the diffusion hologram screen used for this invention. The mesial- 
magnitude half width of a diffusion property [ in / an operator the observation distance from a diffusion hologram 
screen in case D uses a secrecy nature image display device, having by hand to an operator's eye, and Y among drawing 

1 , and / in theta / the angular dependence of a diffusion hologram screen ], and delta are the include angles of the sense 
from which the diffusion property in the center position of a diffusion hologram screen serves as max, and the sense 
from which the diffusion property in a surrounding location serves as max most make. [ the diameter of an observable 
field ] In a hand-held secrecy nature image display device, in order to have secrecy nature and to observe reasonable, it 
is important like invention of **** 2 to satisfy conditional expression (1) in invention of **** 1 . 

0.01<Y/D<2.7 .... the time of an observable field becoming narrow too much and carrying out blurring exceeding the 
minimum of the above-mentioned conditional expression (1), when (1) Y/D was small — the one eye - an image - a 
mole cricket - a **** view - hard - it becomes, or observation distance is too far and it stops being suitable as a hand- 
held secrecy nature image display device On the other hand, if Y/D is large exceeding the upper limit of the above- 
mentioned conditional expression (1), an observable field will become large too much and it will become difficult for it 
to become impossible to obtain secrecy nature, and for observation distance to be too near and to double a focus with 
an image. 

[0013] Furthermore, it is important desirably to satisfy the following conditional expression (2). 

0.02<Y/D<2.4 .... (2) The semantics of the minimum of conditional expression (2) and an upper limit is the same as 

that of above-mentioned conditional expression (1). 

[0014] Furthermore, it is important desirably to satisfy the following conditional expression (3). 

0.05<Y/D<2.0 .... (3) The semantics of the minimum of conditional expression (3) and an upper limit is the same as 

that of above-mentioned conditional expression (1). 

[0015] Moreover, in order to permit blurring and only for an operator to become observable in a hand-held image 
display device, it is important like invention of **** 3 to satisfy conditional expression (4) in **** 1 or the 2nd 
invention. 

0.3 < theta< 54.0 degrees .... (4), however theta are the mesial magnitude half width of the diffusion property in the 
angular dependence of a diffusion hologram screen. 

[0016] if theta is small exceeding the minimum of the above-mentioned conditional expression (4) - an observable 
field - narrow - becoming - passing - under image observation - a screen - a mole cricket - **** etc. is carried out 
and it is hard coming to see On the other hand, if theta is large exceeding the upper limit of the above-mentioned 
conditional expression (4), an observable field will become large too much, observation also of others other than an 
operator will be attained, and secrecy nature will no longer be obtained. 

[0017] Furthermore, it is important desirably to satisfy the following conditional expression (5). 

0.8 < theta< 51.0 degrees .... (5) The semantics of the minimum of conditional expression (5) and an upper limit is the 

same as that of above-mentioned conditional expression (4). 

[0018] Furthermore, it is important desirably to satisfy the following conditional expression (6). 

1.0 < theta< 45.0 degrees .... (6) The semantics of the minimum of conditional expression (6) and an upper limit is the 

same as that of above-mentioned conditional expression (5). 

[0019] Moreover, in a hand-held secrecy nature image display device, in order to enable the whole screen surface and 
uniform and bright image observation, it is important like invention of **** 4 to satisfy conditional expression (7) in 
either of the invention of **** 1-3. 

0.3 < delta< 54.0 degrees .... (7), however delta are include angles of the sense from which the diffusion property in the 
center position of a diffusion hologram screen serves as max, and the sense from which the diffusion property in a 



surrounding location serves as max most to make. In order for brightness to become homogeneity all over a screen, it is 
important that the include angle delta of the sense from which the diffusion property in the center position of a 
hologram screen serves as max, and the sense from which the diffusion property in a surrounding location serves as 
max most to make is in agreement with a field angle. 

[0020] If delta is small and it will not carry out whether an image display field is made very small or an observation 
location is kept away from a screen more than the minimum of the above-mentioned conditional expression (7), it 
cannot obtain uniform brightness all over a screen, but separates from the general use range as a hand-held image 
display device, and it is hard to use it. On the other hand, if delta is large and it will not carry out whether an image 
display field is enlarged or an observation location is brought close to a screen more than the upper limit of the above- 
mentioned conditional expression (7), it cannot obtain uniform brightness all over a screen, but separates from the 
general use range as a hand-held image display device, and it is hard to use it. 
[0021] Furthermore, it is important desirably to satisfy the following conditional expression (8). 
0.8 < delta< 51.0 degrees .... (8) The semantics of the minimum of conditional expression (8) and an upper limit is the 
same as that of above-mentioned conditional expression (7). 

[0022] Furthermore, it is important desirably to satisfy the following conditional expression (9). 

1.0 < delta< 45.0 degrees .... (9) The semantics of the minimum of conditional expression (9) and an upper limit is the 

same as that of above-mentioned conditional expression (7). 

[0023] In addition, the diffusion hologram screen of this invention consists of volume mold holograms (HOE) equipped 
with the diffusion. Next, the manufacture approach is described. Drawing 3 R> 3 is the plot plan of the exposure optical 
system for manufacturing the diffusion hologram screen of a reflective mold. Open spacing of a focal distance f, the 1st 
lens system 2 and the 1st lens system 2 are made to adjoin in order to volume mold hologram (HOE) la, the diffusion 
plate 3 is arranged, and the field of the opposite side is made to carry out incidence of the parallel flux of light in HOE1 
of the diffusion plate 3. When setting the focal distance of phi and the 1st lens system 2 to f for the diameter of the 
pupil of the 1st lens system 2 in that case, it is desirable to make it become theta=tan -1 (phi/2f). Moreover, when 
setting mesial magnitude half width of the diffusion property in the diffusion plate 3 to eta, as for the include angle 
delta of the sense from which the diffusion property in the center position of a diffusion hologram screen serves as 
max, and the sense from which the diffusion property in a surrounding location serves as max most to make, it is 
desirable that it is delta=eta. 

[0024] Furthermore, it arranges so that image formation may be carried out to the pupil posion of the projection optics 
at the time of constituting playback optical system using the diffusion hologram screen [ finishing / manufacture ] 
which shows the 2nd lens system 4 to drawing 2 on both sides of HOEla, and the field of the opposite side is made to 
carry out incidence of the parallel flux of light to HOEla of the 2nd lens system 4. Therefore, to HOEla, in creating the 
diffusion hologram screen of a reflective mold, it arranges the 2nd lens system 4 so that the image formation point of 
the 2nd lens system 4 may come to the same side as the 1st lens system 2. 

[0025] Moreover, what is necessary is just to arrange the 2nd lens system 4 in the 1st lens system 2 to HOEla so that 
the image formation point of the 2nd lens system 4 may come to the opposite side as shown in drawing 5 in creating the 
diffusion hologram screen of a transparency mold. The field with which the injection flux of light from the 1st lens 
system 2 in HOEla and the injection flux of light from the 2nd lens system 4 lap turns into an image display field in 
that case. Moreover, as for the distance from said image display field in this exposure optical system to the image 
formation location of a display image, it is desirable that it is in agreement with the projection distance of the playback 
optical system which constitutes the image display device of this invention of Ushiro who actually manufactured the 
diffusion hologram screen. 

[0026] In addition, when creating the diffusion hologram screen of a color, one wave of different light for every 
hologram which has a sensitization field which has with three waves of light, R, G, B, etc., at least, and carries out 
multiplex exposure at the hologram of one sheet which has a broadcloth sensitization field, or is different is exposed, 
and those holograms are stuck. 

[0027] in addition, the above - projection optics has a free sculptured surface and the secrecy nature image display 
device of this invention of these may be constituted. 

[0028] moreover, the above — which diffusing screen of a reflective mold or a transparency mold may be used for the 
secrecy nature image display device of this invention of these. 

[0029] moreover, the above — although the screen side of a diffusion hologram screen becomes that to constitute from a 
flat surface is [ manufacture ] easier, the secrecy nature image display device of this invention of these may consist of 
curved surfaces, in order to amend the distortion and the curvature of field of an observation image. 
[0030] furthermore, the above ~ the secrecy nature image display device of this invention of these — a diffusion 
hologram screen ~ the shaft top chief ray of projection optics ~ receiving — a screen side - abbreviation - you may 
lean and arrange to an operator so that it may become perpendicular. If it is made for a screen side to serve as an 
abbreviation perpendicular to the shaft top chief ray of projection optics, it will become possible to amend the keystone 



distortion of an observation image. 

[003 1] Next, the example of this invention is explained using a drawing. 

The plot plan of playback optical system using the reflective mold diffusion hologram screen which 1st example 
drawing 2 requires for the secrecy nature image display device of the 1 st example of this invention, and drawing 3 are 
the plot plans of the exposure optical system of the reflective mold diffusion hologram screen used for the 1st example. 
[0032] The secrecy nature image display device of the hand carry type in this example is equipped with the diffusion 
hologram screen 1 of the reflective mold which has predetermined directivity arranged in the image formation location 
of the display device 5 which displays an image, the projection optics 6 which projects an image, and the real image 
projected by projection optics 6, and is constituted. Moreover, the permissible angle of blurring is made into 10 
degrees, and it is constituted from this example by both eyes possible [ observation ]. Moreover, the screen side of the 
diffusion hologram screen 1 is formed in the flat surface. And in the secrecy nature image display device of this 
example constituted in this way, the image displayed on the display device 5 is expanded through projection optics 6, 
carries out incidence to the reflective mold diffusion hologram screen 1, and is diffracted diffused on the reflective 
mold diffusion hologram screen 1, and reflects, and carries out image formation to an operator's 7 pupil posion with the 
range of the observable range Y. For this reason, according to this example, it can prevent observing the image 
displayed on the display device 5 by others other than operator 7. 

[0033] Next, the numeric data of the 1st example is shown. In addition, among drawing 2 , drawing 3 , and numeric 
data, phi is [ the focal distance of the 1st lens system 2 and H of the diameter of the pupil of the 1st lens system 2 and 
f ] the diameters of an image circle, and the include angle of a reference beam and body light to make and NA are NA 
(s) of the 2nd lens system 4 in exposure optical system. [ in / in gamma / exposure optical system ] In addition, these 
signs are common in the following examples. 

Numeric data lphi=200mmf^300mmH=100mmgamma=135 degree NA=0.35 (value of conditional expression) 
Y/D=0.7theta=18.4 degree delta=9.5 degree [0034] The plot plan of playback optical system using the transparency 
mold diffusion hologram screen which 2nd example drawing 4 requires for the secrecy nature image display device of 
the 2nd example of this invention, and drawing 5 are the plot plans of the exposure optical system of the transparency 
mold diffusion hologram screen used for the 2nd example. 

[0035] The secrecy nature image display device of the hand carry type in the 2nd example forms a mirror 8 into the 
optical path which results in the transparency mold diffusion hologram screen 1, and consists of projection optics 6 
while it is equipped with the transparency mold diffusion hologram screen 1 which has been arranged in the image- 
formation location of the display device 5 which displays an image, the projection optics 6 which projects an image, 
and the real image projected by projection optics 6 and which has predetermined directivity. Moreover, the permissible 
angle of blurring is made into 10 degrees, and it is constituted from this example by both eyes possible [ observation ]. 
Moreover, the screen side of the diffusion hologram screen 1 is formed in the flat surface, and in the secrecy nature 
image display device of this example constituted in this way The image displayed on the display device 5 is expanded 
through projection optics 6, and carries out incidence to a mirror 8. It is reflected by the mirror 8, incidence is carried 
out to the transparency mold diffusion hologram screen 1, and it is diffracted spread on the transparency mold diffusion 
hologram screen 1, and the transparency mold diffusion hologram screen 1 is penetrated, and image formation is 
carried out to an observer's 7 pupil posion with the range of the observable range Y. For this reason, according to this 
example, it can prevent observing the image displayed on the display device 5 by others other than operator 7. 
[0036] Next, the numeric data of the 2nd example is shown. 

Numeric data 2phi=200mmf=300mmH=100mmgamma=60 degree NA=0.25 (value of conditional expression) 
Y/D=0.7theta=18.4 degree delta=9.5 degree [0037] The plot plan of playback optical system using the reflective mold 
diffusion hologram screen which 3rd example drawing 6 requires for the secrecy nature image display device of the 3rd 
example of this invention, and drawing 7 are the plot plans of the exposure optical system of the reflective mold 
diffusion hologram screen used for the 3rd example. 

[0038] Using the reflective mold diffusion hologram screen, the secrecy nature image display device of the hand carry 
type in this example makes the permissible angle of blurring 10 degrees, and consists of only the one eye possible 
[ observation ]. Other fundamental optical configurations and operation effectiveness are the same as the 1st example. 
[0039] Next, the numeric data of the 3rd example is shown. 

Numeric data 3phi=100mmf=300mmH=50mmgamma=135 degree NA=0.35 (value of conditional expression) 
Y/D=0.3theta=9.5 degree delta=4.8 degree [0040] Drawing 8 is the plot plan of playback optical system using the 
reflective mold diffusion hologram screen concerning the secrecy nature image display device of the 4th example of 
this invention. The screen side of the reflective mold diffusion hologram screen 1 in the secrecy nature image display 
device of the arrangement configuration as the 3rd example with the same secrecy nature image display device of the 
hand carry type in this example consists of curved surfaces. According to the secrecy nature image display device of 
this example, distortion and the curvature of field of an observation image can be amended by making a screen side 
into a curved surface. Moreover, it becomes possible to carry out image observation without distortion rather than the 



depth of .an observation image, without an observation image fading, since the direction of the depth of field an 
operator's eye becomes large. In addition, although the screen side of the diffusion hologram screen of a reflective mold 
was constituted from this example on the curved surface, the diffusion hologram screen side of the transparency mold 
used for the secrecy nature image display device of the 2nd example may consist of curved surfaces. 
[0041] Drawing 9 is the plot plan of playback optical system using the reflective mold diffusion hologram screen 
concerning the secrecy nature image display device of the 5th example of this invention. To the operator, it leans and 
the secrecy nature image display device of the hand carry type in this example is arranged so that the screen side of the 
reflective mold diffusion hologram screen 1 in the secrecy nature image display device of the same arrangement 
configuration as the 3rd example may serve as an abbreviation perpendicular to the shaft top chief ray of projection 
optics 6. According to the secrecy nature image display device of this example, since the screen side was made to 
become an abbreviation perpendicular to the shaft top chief ray of projection optics, the keystone distortion of an 
observation image can be amended. And it becomes possible by leaning a screen side to an operator to carry out image 
observation without a keystone distortion rather than the depth of an observation image, without an image fading, since 
the direction of the depth of field an operator's eye becomes large. In addition, in this example, although applied to the 
diffusion hologram screen of a reflective mold, to an operator, it may lean and the screen side of the diffusion hologram 
screen of the transparency mold used for the secrecy nature image display device of the 2nd example may be arranged 
so that it may become perpendicular to the shaft top chief ray of projection optics. 

[0042] Furthermore, the projection optics used for the secrecy nature image display device of each of these above- 
mentioned examples may have and constitute a free sculptured surface. 

[0043] As mentioned above, although the example of the secrecy nature image display device of the hand carry type of 
this invention was explained, the secrecy nature image display device of the hand carry type of this invention can be 
used as a Personal Digital Assistant and a display of a cellular phone. Hereafter, the Personal Digital Assistant of the 
secrecy nature image display device of the hand carry type of this invention and the application to a cellular phone are 
shown in drawing 10 -14. In addition, a Personal Digital Assistant here also contains an usable personal computer, 
having by hands other than PMD, such as a personal computer of a book mold. Drawing 10 is the conceptual diagram 
showing one example of the Personal Digital Assistant using the secrecy nature image display device by this invention. 
In addition, in drawing 10 , it is separated to the location of illustration although an observer's eyeball location was 
shown near the equipment for convenience, in case an actual eyeball location uses a Personal Digital Assistant, having 
by hand. The Personal Digital Assistant of this example equips with the image display component 5, projection optics 
6, and the reflective mold diffusion hologram screen 1 the body section 1 1 which can be grasped. In addition, 12 are a 
manual operation button for an operator to output and input information from the exterior among drawing. Moreover, 
storage, such as information processors which process data conversion of image information or text, communications 
control, a control input signal, etc. inside the body section 11, such as CPU, and memory, and a pan are equipped with 
the transceiver means of image information or text etc. (illustration abbreviation). Moreover, it is prepared in the sheet 
metal-like member which equipped the perimeter with the frame, one side of a frame is attached in the shape of a hinge 
to the body (illustration abbreviation), and closing motion of the reflective mold diffusion hologram screen 1 is 
attained, and the image from the image display component 5 which the configuration of the 1st or 3rd example is 
applied, and was injected from projection optics 6 as a secrecy nature image display device — the reflective mold 
diffusion hologram screen 1 - incidence - carrying out - the reflective mold diffusion hologram screen 1 - diffraction 

- and it is spread, and it reflects and image formation is carried out to it being also in the observable predetermined 
range in an operator's eyeball location. 

[0044] Drawing 1 1 is the conceptual diagram showing other examples of the Personal Digital Assistant using the 
secrecy nature image display device by this invention. In addition, in drawing 11 , it is separated to the location of 
illustration although an observer's eyeball location was shown near the equipment for convenience, in case an actual 
eyeball location uses a Personal Digital Assistant, having by hand. The Personal Digital Assistant of this example 
equips with the transparency mold diffusion hologram screen 1, the image display component 5, projection optics 6, 
and a mirror 8 the body section 1 1 which can be grasped. 12 are a manual operation button for an operator to output 
and input information from the exterior among drawing. Moreover, the interior of the body section 1 1 is equipped with 
the transceiver means of storage, such as information processors which process data conversion of image information 
or text, communications control, a control input signal, etc., such as CPU, and memory, image information, or text etc. 
(illustration abbreviation). Moreover, the transparency mold diffusion hologram screen 1 is formed in transparent sheet 
metal-like members, such as glass which equipped the perimeter with the frame, one side of a frame is attached in the 
shape of a hinge to a body (illustration abbreviation), and closing motion of it is attained, and the image from the image 
display component 5 which the configuration of the 2nd example is applied and was injected from projection optics 6 
as a secrecy nature image display device - a mirror 8 - reflecting « the transparency mold diffusion hologram screen 1 

- incidence -- carrying out - the transparency mold diffusion hologram screen 1 - diffraction - and it is spread, and it 
penetrates and image formation is carried out to it being also in the observable predetermined range in an operator's 



eyeball location. 

•[0045] Drawing 12 is the conceptual diagram showing one example of the cellular phone using the secrecy nature 
image display device by this invention. In addition, in drawing 12 , it is separated to the location of illustration although 
an observer's eyeball location was shown near the equipment for convenience, in case an actual eyeball location uses a . 
cellular phone, having by hand. The cellular phone of this example equips with the image display component 5, 
projection optics 6, and the reflective mold diffusion hologram screen 1 the body section 1 1 which can be grasped. In 
addition, a manual operation button for an operator to output and input information from the exterior, as for 12, the 
microphone section into which 13 inputs an operator's speech information, the loudspeaker section which outputs the 
speech information to which 14 was transmitted by the message partner, and 15 are antennas which transmit and 
receive a communication link electric wave among drawing. Moreover, the interior of the body section 1 1 is equipped 
with storage which processes data conversion of image information, text, and speech information, communications 
control, a control input signal, etc., such as information processors, such as CPU, and memory, (illustration 
abbreviation). Moreover, it is prepared in the sheet metal -like member which equipped the perimeter with the frame, 
one side of a frame is attached in the shape of a hinge to the body (illustration abbreviation), and closing motion of the 
reflective mold diffusion hologram screen 1 is attained, and the image from the image-display component 5 which the 
configuration of the 1st or 3rd example is applied, and was injected from projection optics 6 like the example of 
drawing 8 as a secrecy nature image display device - the reflective mold diffusion hologram screen 1 — incidence ~ 
carrying out — the reflective mold diffusion hologram screen 1 — diffraction - and it is spread, and it reflects and image 
formation is carried out to it being also in the observable predetermined range in an operator's eyeball location. 
[0046] Drawing 13 is the explanatory view showing one example of the cellular phone using the secrecy nature image 
display device by this invention. In addition, in drawing 13 , it is separated to the location of illustration although an 
observer's eyeball location was shown near the equipment for convenience, in case an actual eyeball location uses a 
cellular phone, having by hand. The cellular phone of this example equips with the image display component 5, 
projection optics 6, the mirror 8, and the transparency mold diffusion hologram screen 1 the body section 1 1 which can 
be grasped. In addition, a manual operation button for an operator to output and input information from the exterior, as 
for 12, the microphone section into which 13 inputs an operator's speech information, the loudspeaker section which 
outputs the speech information to which 14 was transmitted by the message partner, and 15 are antennas which transmit 
and receive a communication link electric wave among drawing. Moreover, the interior of the body section 1 1 is 
equipped with storage which processes data conversion of image information, text, and speech information, 
communications control, a control input signal, etc., such as information processors, such as CPU, and memory, 
(illustration abbreviation). Moreover, in this example, while projection optics 6 and a mirror 8 are formed in the interior 
of a body 1 1, the reflective mold diffusion hologram screen 1 is arranged flat-tapped with a body 11, and is being fixed, 
and the image from the image-display component 5 which the configuration of the 2nd example is applied and was 
injected from projection optics 6 like the example of drawing 9 as a secrecy nature image display device ~ a mirror 8 — 
reflecting — the transparency mold diffusion hologram screen 1 — incidence — carrying out — the diffusion hologram 
screen 1 ~ diffraction « and it is spread , and it penetrates and image formation is carried out to it being also in the 
observable predetermined range in an operator's eyeball location . 

[0047] Drawing 14 is a condition explanatory view when using the Personal Digital Assistant and cellular phone which 
are shown in drawing 10 - drawing 13 . In addition, the configuration shown in drawing 10 is used here. Since any 
secrecy nature image display device of drawing 10 - drawing 13 is filling above-mentioned conditional-expression (1) - 
(3) although the predetermined observation distance D is taken by an operator's eye from the diffusion hologram screen 
of a reflective mold or a transparency mold when an operator uses these Personal Digital Assistants or cellular phones, 
having them by hand, an operator can maintain secrecy nature, without others' looking at a display image, and can 
observe without KERARE of an image. Moreover, since above-mentioned conditional -expression (4) - (6) is filled, it is 
observable, maintaining secrecy nature without influencing a display image of blurring. Furthermore, since above- 
mentioned conditional-expression (7) - (9) is filled, image observation of uniform brightness is attained all over the 
display screen. 

[0048] As explained above, the secrecy nature image display device of this invention is equipped also with the 
description as shown in the following other than the description indicated by the claim. * 
[0049] (1) The secrecy nature image display device according to claim 1 characterized by satisfying the following 
conditional expression (2). 

0.02<Y/D<2.4 .... (2) [0050] (2) The secrecy nature image display device according to claim 1 characterized by 
satisfying the following conditional expression (3). 

0.05<Y/D<2.0 .... (3) [0051] (3) A secrecy nature image display device* given in claims 1-3 characterized by satisfying 
the following conditional expression (5), the above (1), or (2). 

0.8 < theta< 51.0 degrees .... (5) [0052] (4) Claims 1-3 by which it is satisfying-following conditional expression (6) 
characterized, a secrecy nature image display device given in either of above-mentioned (1) - (3). 



1:0 < theta< 45.0 degrees .... (6) [0053] (5) Claims 1-3 which consider satisfying the following conditional expression 

(8) as the ** <TXF FR=0014 HE=005 WI=080 LX=1 100 LY=1750> mark, a secrecy nature image display device 
given in either of above-mentioned (1) - (4). 

0.8 < delta< 51.0 degrees .... (8) [0054] (6) Claims 1-3 characterized by satisfying the following conditional expression 

(9) , a secrecy nature image display device given in either of above-mentioned (1) - (5). 

1.0 < delta< 45.0 degrees .... (9) [0055] (7) Claims 1-4 characterized by said projection optics having the free 
sculptured surface, a secrecy nature image display device given in either of above-mentioned (1) - (6). 
[0056] (8) Claims 1-4 characterized by said diffusion hologram screen being a reflective mold hologram screen, a 
secrecy nature image display device given in either of above-mentioned (1) - (7). 

[0057] (9) Claims 1-4 characterized by said diffusion hologram screen being a transparency mold hologram screen, a 
secrecy nature image display device given in either of above-mentioned (1) - (7). 

[0058] (10) Claims 1-4 characterized by forming the screen side of said diffusion hologram screen in a flat surface, a 
secrecy nature image display device given in either of above-mentioned (1) - (9). 

[0059] (1 1) Claims 1-4 characterized by forming the screen side of said diffusion hologram screen in a curved surface, 
a secrecy nature image display device given in either of above-mentioned (1) -.(9). 

[0060] (12) said - diffusion - a hologram — a screen — a screen - a field — said - projection optics — a shaft — a top — 
a chief ray— receiving - being perpendicular — ** — becoming ~ as — an operator - receiving — leaning — arranging - 
- having — **** — things — the description — ** - carrying out — a claim — one - four — the above - (— one — ) - (— 11 
— ) — either - a publication - secrecy — a sex — an image display device . 
[0061] 

[Effect of the Invention] As mentioned above, according to this invention, in a hand-held secrecy nature image display 
device, only an operator can observe an image with secrecy nature, without others' seeing, and bright image 
observation on the whole display screen surface is attained, without being influenced by blurring. 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the property Fig. of the diffusion hologram screen used for this invention. 

[Drawing 2] It is the plot plan of playback optical system using the reflective mold diffusion hologram screen of the 1st 
example. 

Prawing 3] It is the plot plan of the exposure optical system of the reflective mold diffusion hologram screen used for 
the 1st example. 

[Drawing 4] It is the plot plan of playback optical system using the transparency mold diffusion hologram screen of the 
2nd example. 

[Drawing 5] It is the plot plan of the exposure optical system of the transparency mold diffusion hologram screen used 
for the 2nd example. 

[Drawing 6] It is the plot plan of playback optical system using the reflective mold diffusion hologram screen of the 
3rd example. 

[Drawing 7] It is the plot plan of the exposure optical system of the reflective mold diffusion hologram screen used for 
the 3rd example. 

[Drawing 8] It is the plot plan of playback optical system using the diffusion hologram screen of the 4th example. 
[Drawing 9] It is the plot plan of playback optical system using the diffusion hologram screen of the 5th example. 
[Drawing 10] It is the conceptual diagram showing one example of the Personal Digital Assistant using the secrecy 
nature image display device by this invention. 

[Drawing 1 1] It is the conceptual diagram showing other examples of the Personal Digital Assistant using the secrecy 
nature image display device by this invention. 

[Drawing 12] It is the conceptual diagram showing one example of the cellular phone using the secrecy nature image 
display device by this invention, 

[Drawing 13] It is the explanatory view showing other examples of the cellular phone using the secrecy nature image 
display device by this invention. 

[Drawing 14] It is the explanatory view showing a condition in case an operator uses the equipment of drawing 10 - 
drawing 13 . 

[Drawing 15] It is the principle explanatory view of the conventional secrecy nature image display device. 
[Drawing 16] It is the explanatory view showing the candidate for application of the conventional secrecy nature image 
display device. 
[Description of Notations] 

1 Diffusion Hologram Screen 

2 1 st Lens System 

3 Diffusion Plate 

4 2nd Lens System 

5 Image Display Component 

6 Projection Optics 

7 Observer 

8 Mirror 

1 1 Body Section 

12 Manual Operation Button 

13 Microphone Section 

14 Loudspeaker Section 

15 Antenna 

21 Reflective Mold Diffraction Hologram Screen 

22 Projection Equipment 



[Translation done.] 



PAT-NO: 



JP02003029343A 



DOCUMENT-IDENTIFIER: JP 2003029343 A 



TITLE: 



SECRET IMAGE DISPLAY 



PUBN-DATE: 



January 29, 2003 



INVENTOR-INFORMATION: 
NAME 

AMAUCHI, TAKAHIRO 



COUNTRY 
N/A 



ASSIGNEE-INFORMATION: 
NAME 

OLYMPUS OPTICAL CO LTD 



COUNTRY 

N/A 



APPL-NO: JP2001213283 



APPL-DATE: July 13, 2001 



INT-CL (IPC): G03B021/60, G02B005/02 , G02B005/18 , G02B005/32 , 
G03B021/00 



ABSTRACT: 



PROBLEM TO BE SOLVED: To provide a hand-held secret image display which 
enables only an operator to observe secret video without letting others view it 
and enables the operator to observe bright images over the entire surface of a 
display screen without being influenced by shaking of the hands. 



SOLUTION: This device is equipped with a display element 5 which displays 
video, a projection optical system 6 which projects the video, and a reflection 
type diffusion hologram screen 1 which is arranged at the image formation 
position of a real image projected by the projection optical system 6 and has 
specific directivity and meets a conditional inequality (1) of 0.01<Y/D<2.7 so 
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that when the operator uses the device in a hand, the video displayed by the 
display element 5 is guided to only the pupils of the operator 7 without being 
guided to other's pupils. Here, D is the observation distance from the 
diffusion hologram screen to the eyes of the operator when the operator uses 
the secret image display device holding with hands and Y is the diameter of an 
observable area. 
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